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Project Summary: Few would contest that the field of microfluidics has been built upon
a foundation of polydimethylsiloxane (PDMS) chips. Unfortunately, due to its popularity, the
inherent drawbacks and limitations of PDMS are often overlooked. Biofouling and a
permeability to small molecules pose major limitations, particularly to investigations
involving complex chemical and biological systems. To address these issues, we developed
fluoropolymer-based microfluidic platforms as alternatives to traditional PDMS. We
subsequently employed these platforms to investigate two distinct processes; namely, how
biochemical reaction networks govern the eukaryotic glycosylation machinery, and which
factors dictate atmospheric ice nucleation rates. Through this work we demonstrate that the
innate properties of fluoropolymer-based chips enable the study of previously inaccessible
processes. Furthermore, we discuss how we as a field can rethink the designs of
microfluidic platforms.
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